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Articulation diso'rders a;:e rather conmox{ among children, but little is ., ' /\
known about the etlology of. these problems "'he group of snench-dlsordered
2 ! d
children whosa ch.sorders are not associated with a,ny known organic impairment

1

is a ropulation of interest to speech perception reseaghc::s. It has been

»

" suggested by several investigatars, beginning with Travis and Rasmus in 1931,

EDI43243

that these children may misarticulgte because they cannot distihguish percep~

. . A ’ o,
tually among speech sounds. Until recently, studies examining the relationship

o

between perceptual abilities and speech disorders have yiélded inconsistent {
! .

results due to several factors including: 1) use of general perceptual te'sti:x_\g

rather than ’error-specific tes{’:ing, and .2) variability in_ the means of presen-

) tation and type of testing materisls. The study to be reported here circum-

~ -

vented these difficulties bf{.’employing synthetic speech stimuli to test percep-

tion of the approximants /¥, c,1l,y/ 1n por'ma.lly-spea:king children and in children S

who misarticulate the /r/ and/or /1/.sounds. Among the class 6f approximants,

e/ and /y/ are acquired e'ar“ly (typically by age 3); /r/ and /1/, however, are
R ) )

in general establ:.shed later. The sounds [w/ and /y/ ‘are often substituted

‘,Qfor /x/ and /1/.by m:.sartl(:ulatz.ng child®en. s

-

s . Y

1 -Paper presented at the meetmg-‘of the Acoustical Society of America, State '
. College, Pennsjrlvanla, June, 1977, -° .. -,
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 Normally-articulating and misarticulating childrenr ranging Th age from 5

-

years 3 months to 8 years 4 months were tested on three synthetic series con-=

——

taining /w/, //, /1/, and /y/ in word-initial position. - Stimuii were made on
the OVE 3C synthesizer at Ha§kins Labs, using the voice of an adult\fEmale

soeaker. Series went from /r=rv/ to /lan/, /rém/ to /wam/, and /lén/‘to fyaﬁy.

- - L
Figure 1 shows a schematization of uhe /ram/ to /l’n/ series. The ten stimuli *
varied in onset *reauency and slope of transition of the third formant, while
-
the initial portions of F2 were fixed in midrange. The second series,./ran/ to

/v/, is shown in Figure-2. In this 'series, onset and transition of the second

»
formant waried in ter steps while the third formant remained ffxed in a lqw

.

position. ;ne third series, /ldﬁ/ to /y“m/, is displayed in Figure 3. Onset

L 4 - LY , P .

frequency and tran51tien rate of the seéona formant varied 1n'tnese ten toxens

wnile the third formant remained fixed in a high.oosition. The stimuli 1n all'

N . . ‘e s . - -

three series shared a common first formant; pitch contour‘ and am@litu qontour.

\

Foliow1ng articulation and audlometric screening and vocabulary testing,
sixteen-children were tedted an 1dent1fication and discriminatlon tasﬁs for all
« ‘ \‘"
,three series., Eight of the children ‘had normal articulation, and eight had’

diffioulty articulating /r/ and/or /1/. Three of the filsarticulating chlldren

had mulciple articulation disorders;)they had diffiE;lty with three or morelg
soundsbin addition to./r)‘and }l/, partieularly /:i; /z/,;and other frigativgf.
The groups of ﬁﬁrmal and misarticulating cbildren were matched on age.

The identification task,consisted‘of having the ehild ;ress a button u er

-~

one picture of a pair corresponding tb the presented geries,

taught to identify the pictures, shown in Figure 4, as’™
~ - . )

and “"yam." Most of the children were tested in their ho

set-up srmilar to the one shown 1n,F1gure 5

.each of the ten stimuli in each series.

r

~
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‘The dI’brxxunation task reguiredrshe ehildren to make "%znernot\tbe,same" ;

v » P . R
) . . > ~ -~ . K . ‘
. responses td pairs of stimuli.u A-Visual‘pre—training%task using. colored paper
. ’ - ’ N » ‘... -‘ ) - .a = - .
squares of similar-hues was used to insure that the children could respond

. . . 7 .
a%propriately in e same~different tgsk. In tn%hspeech sound discrimination task,

‘ A RN . . B >
. *each child responded to acoustically identical pairs and to three-steg’acousti- /// ’o n

. .. . 2
cally different pairs in each serfes. Equal numbers of acoustically "same” and

“ :
~ .

acoustically 2difﬁerent" pairs were presented. Twelve responses were obtained <

. .
- -

: on each of the "different' pairs. Children were paid for participating and also
- N ) - . ’ - S 7.‘ . ‘
received small rewérds such as pennies,-ba1100ns or candies after each bLOck of -

-
a

trials. It toock an average of five testing séssions conducted on separate days ool

" ,to collect a complete set of data from one child. = = - '-,,k'; i :

. 1 . . . ' o p
’ Typical data from one child Qn the /lam/ to /xgp/ series is shown in . T

N .Figure 6. At the top is percent identification as /l/, then perceﬂt "&iffe ent" N

= . v 4
o, - . -

responses to different pairs, and percent "different respon;es to same pairs. L.

‘ . « L ) .
Data fron each child was scored on three measures: 1) the non-interpolated

Y

. _' fifty-percent crossover p01nt ondidentification(ih this case at approximately
f i item Z) 2) a consistency score taken as the number of stimuli (of ten) identified

as a single phoneme.90 to 100'percent of . the tim@, and:§) a discrimination
'measure/;ased on t;e expected difference in number of “differeént” responses tp
(bonndary-spanning different pairs versus wi}bin-cateiory different pairs. jbr "
example, in the data illustrated in Figure 6, the child received: a consistencx

. score of 9 because all items except item 7 are conSistently heard as.eithey . .

%
12

€
- 5
.

"lamb" or “yam.® ] ¢+ -/ o “ %_ ‘
| | Each cnild s data vere examined in terms of these three measures to deter-:
. -~ ' . '
‘ nine which children exhibit@d abnormal perception of any of thelthree serﬁeB.vChiI"
I ’
dren were classed as deviant on the identification measures ofgcrossover'point°and

z

N

L W g b
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* consistency if th\i; scores fell two or more standard dev:.at:ions away from the
~ ~#\'rﬂ:'f”?

___,.\,,__,_,_
¥ ~

e o T Ee e, e
- .

group‘ mean of the Sixteen subjects-r/ On the d:.scrimmatron measure, chjldren ‘

- - ._)
[ ~

were classed as abnormal if their: average number of different responses to
[ ]

‘bQundary-spann.mg pairs was l&ss than ox equal to their average nu% of dif- "’

¥

h J
hd °

. ferent responses to w:.thin-category paﬂ:s. i .. -

RV ~

Abnomal:l.ties of one type or another were cbserveds in 4 of‘the 8 msa?icu— -
~N / . ¢ :

'latmg childrenﬁbut J.n’ none of the normally speaking" chs.ldren Partial,'data

-

'frome two msarticulating children are J.llustratlve of the types of abxiormality
S -

Observed ° \ ) -44 . - N N —~ ) -
[
Figure 7 displays data from subject B. R., a severe’ly misarticulating child = .
! } . . [}
~ who substituted /y/ for /1/‘ and /¥/ for /r/ J.n hJ.s soeech and _who, d:.d noé dis- <~

s

tinguish between these sounds as normall children did on our tasks. On the A1/-

, /y/ series, there was no stimulus which ‘ie gqongistently i'aewzified as "yam."
AN
The mean "boundary on this s7r1es fo/r the group of childreh was at 5. 8 If we

(

arb rarily define this child's"’ cross;:ver as occurring at stimulus 9, vie can

se that the discrimina‘tion data do not correspond to the expected pattern.

The child discriinina‘t pai'rs 6<9 and‘7-10 no better tha'n,\any‘ ‘other pair, and

-

showed a very high, 4 n-sYstematic error rate -on the acoustically same pairs.

/ _’ . ll . v .
This child shpwed an even mote abnormal pattern on the "wham" to "ram"

PRV ‘. “—?’ ¢ )
series as shown in Figure 8. All items were identified as /r@m/ most of the

’ ’ by ¢ ’ . . .

, time. However k'the, Few "wha:kidentifications’which did occur all fell on the

; .
ehd of thie"séries. There is no boundary on this series. The mean

/
7

from another chlld who was classed as abnormal on the consistency

Al

g for tl'p "ram—wham" series is shoWn in Figure 9 This child. also

- AR \J
\

.
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on the basis of our measures.

. Jur data do not speak directly to the questiOn §§ the utilitY'of perceptual train—

5

\
y _—

i3 productions 6f /r/ and /1/ were severe dis-

k4

mis?rticulated several sounds._

»

. . .
tortions of .the scunds rather than appearing to be phonemic substitutions, as
- . o~

- -

in B, R.'s case.

?

On this series, he identified only one stimulus with 90%
LDiéits. 7~

Data,from allgf the children are summarized in Figure 10,
* 4

consistency. However, the boundary point is within normal

¢

.

Misarticulating

children are listed in approximate order of .the severity of their speech disorder.

]

Asterisks are used to_identify children classed as iudicating abnormal perception

"It can be seen.that these'asterisks are associated
o v Ny \
only with misarticulating children, and particularly trith those having severe

'/

A few surmmary observations can be nade.

{ &

articulation.disorders.

.
e

First, identification data from
normal and mildly misarticulatino children suggested that by age 5 of 6 children

perceive thesZN\ord-initial approximants essentially as adults do. Boundary

locations and slopes closely resembled those which we obtained from adults in a

[~ 4

pilot’ study. Secondly, some childreJ Wlth articulatory deficits shov no oercep—j

.....

' tual,abnormality on these series while others,, particularly those who misarticu-

- .

late other sounds in addition_ to /r/ and /1/, show abnormalities of one kind or

»

aanOther which bear sor#é correspondence to their patterﬂs of misarticulation.
g%e implications for speech therapy seem clear~ Many clinicians now use
Our data

s

perceptual traininq methods as a matter of course with child clients.
,/N
suggest, that, in‘the cases of cB;ldren whose misarticulations inVOlve only the

\

" /r/ and /1/ sounds, such perdeptual training may be of little use, and they

a

L > . N V3 ? . P
lclinjfcian's time might be better spent in more direct training of production.

g
Other children, however,. may benefit from percebtual training.

.

Given the diverse

types of abnotmalities ooserved in different ¢hildren, differentgnethods of

A

pfrceptual training may be reqgyjred to most effectively help different children.

A

»

lng, but wé Jhope in the future to conduct studies whic

o X 6

7 will address this issue.
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Indi tions ‘of Abnormal Perception of /w, T, l, y/ : L.
- Subjects: -+ , Identifica ion’Boundary Consistency of ID . Discrimina.tibn (3 step)
(Age range: - - R/L /R LY 3 R/L- W/R L/Y 'R/L W/R LY
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Normal A.rticulation
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Artfdulation-Disordereds/
Mild Disoxrder

5D, (w/r).

.‘ ) ) ’ T.K."(H]I)‘

‘ . P.H. (distorted’
o rys,2) | |

"Keo K, (w/r, )
B distorted r) o S

: . ) .. . ~ . , ~
D.B. (w/x, w/l)f T R . / ‘“‘ _* x :

Artic ation-Disoniereda z ' . - - . ]

b J.R. (w/x, x/1 +

S.L. :(w/r, r/l ; S T a . . .
nultiple other , ' S . _ ¢ ‘
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